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INTRODUCTION:
In a context of globalization characterized by an uncertain environment forcing enterprises to engage in a race of continuous improvement in order to meet the imperatives of competition, one of the effective strategies is technological innovations (Kaufmann and Tödtling, 2002; Lee et al., 2010) . These innovations mainly affect the outputs of the organizations with the aim of improving the quality of products, optimizing costs, and better meeting the expectations of increasingly sophisticated and demanding customers (Griffin, 1997; Keizer et al., 2005) . Such strategies allow companies to gain a competitive advantage at the local level, following the renewal of their arsenal of technologies.
For the particular case of the manufacturing sector, specifically for SMEs, innovation is highly dependent on the adoption of technologies (Becheikh et al., 2006a) . By advanced technology, we mean a new technology used to perform a new function or a greatly improved function comparatively to technologies commonly used in the industry or by competitors (Industry Canada, 2012: 10) . By adoption of advanced technologies, we mean the acquisition, successful implementation, and use of these technologies by the organization (Gupta and Raghunathan, 1988) .
However, the adoption of advanced new technologies by these SMEs is confronted with two paradoxical issues. On the one hand, constrained by the need to innovate, SMEs are, in practice, forced to regularly adopt new technologies in order to remain competitive on the domestic market and potentially abroad. On the other hand, in doing so, SMEs are exposing themselves to the risks and uncertainties related to such a decision (Griffin, 1997; Keizer et al., 2005) . This is due to the presence of different obstacles that can slow down their processes of adoption.
Several factors explain the propensity of SMEs to adopt these new technologies. In this article, the focus will be on three of these factors: size, industry, and innovation capacity.
The rest of the paper is organized as follows. Section 2 reviews prior studies on the impact of a firm's size, an industry's technology intensiveness, and a firm's propensity to innovation, on the adoption of advanced technologies. Section 3 deals with methodological issues, including data collection, as well as statistical results. The main results are summarized in the concluding section 4.
THE LITERATURE REVIEW
In the literature, there is a consensus about the effect of size on the adoption of advanced technologies. Indeed, many studies dealt with the adoption of advanced technologies by large firms that seem more likely to adopt these technologies (Cohen, 1995) . Several other studies focused on the use of such technologies by SMEs (Lal, 1999; Dutta and Evrard, 1999; Carlsson, 1996) . Overall, these studies showed that the adoption of technology varies with the regard of the size of the firm. More specifically, a firm's size was found positively associated with the propensity of adoption of technologies and with the variety or the number of technologies adopted (Amara et al., 2010) .
In this article, we aim to compare SMEs of different sizes according to the number of advanced technologies adopted. Even though we are dealing with SMEs, we expect differences on this matter because there is a large range of firms that are classified as SMEs. For example, for Industry Canada (2013) , SMEs are classified as a commercial establishment which have between 1 and 499 employees. But it is obvious that a company of 1 employee does not have the same resources and constraints than one with 499 employees.
Moreover, it is established in the literature that the adoption of advanced technologies differs according to the sectors of activities where SMEs operate. This is because each sector has its own constraints and challenges (Small and Chen, 1995; Diaz et al., 2005) .
Many other studies focused on the impact of the sector's technology intensiveness on the propensity and intensity of adoption of advanced technologies by SMEs. These studies showed that the likelihood of adoption of such technologies is higher in hi-tech industries Chen and Fu, 2001) , or in the chemical industry (Katrak, 1997) , than in traditional manufacturing industries (Chen and Fu, 2001 ).
Therefore, the variables size and sector of activity were used in many studies as predictors of differences in the adoption of technology by firms (Chen and Fu, 2001) .
Moreover, different studies have demonstrated the adoption of new technology by the innovative capacity of firms. This capacity for innovation typically translates into the learning capacity of the firm and its stock of knowledge.
For example the empirical study of Sohal et al., 2006 , showed that the adoption of advanced technology in manufacturing firms in Australia depends on the increase of knowledge in the Organization, and therefore its ability to innovate.
The relationships between size and the adoption of advanced technologies
Several arguments lean more towards a positive relationship between size and the adoption of advanced technologies. Indeed, large companies engage more resources compared to the smaller ones to support the often exorbitant costs and high risks associated with projects involving the adoption of such technologies (Garcia-Vega and Lopez, 2010; Landry et al., 2012) .
Large companies also benefit from substantial economies of scale at the level of production, marketing, R & D, etc., which allows to free resources for the acquisition of new technologies (Bougrain and Haudeville, 2002; Becheikh et al., 2006b ).
In the same vein, Fichman (2004) explained this positive relationship between size and the propensity of companies to adopt new technologies by the fact that large companies are generally more diversified, are better equipped with greater technical expertise, are usually led by new technologyfriendly managers, and operate in more competitive environments that create pressures for the adoption of new more efficient technologies.
On the other hand, some authors argue that small companies, more flexible and characterized by more organic structures, may be more likely to adopt new technologies than large companies whose practices and organizational routines are more difficult to change (Meredith, 1987) . In this paper size is measured by the total number of employees.
It is in this sense that we propose to test the following hypothesis: H 1 . Large corporations adopt a variety of advanced manufacturing technologies.
The relationships between the sector of activity and the adoption of advanced technologies:
As previously discussed, technology-intensive sectors should have a faster rate of adoption of new technologies, comparatively to sectors with a low or medium technology intensiveness level (Higgins and Rodríguez, 2006; Ransbotham and Mitra, 2010) . In addition, as already discussed technology adoption is conditioned by the specific constraints and challenges of each sector (Small and Chen, 1995) .
Several authors have addressed the influence of sectors on the adoption of a new technology. Let's start with the taxonomy of the industries developed by Robson et al. (1988) . They used data on innovation between in the UK to show that the degree of innovation varies depending on the sectorial groups (basic, secondary sectors, other manufacturing sectors, the non-manufacturing sectors).
This taxonomy was later used in the article by Baldwin and Lin (2002) that addressed the adoption of advanced technologies in the manufacturing sector by 3 groups of sectors classified according to their degrees of innovation: core innovative sector, secondary innovative sector, and other innovative sector (Baldwin and Lin, 2002) .
In our article, the industries were aggregated according to OECD the taxonomy based on levels of investment in R & D (Hatzichronoglou, 1997; OECD, 2004) . This taxonomy is frequently used in research dealing with the processes of innovation and adoption of technology (Becheikh et al., 2006b; Amara et al., 2008) .
The distribution of the sample of SMEs, which will be used in our study according to the degree of technology intensiveness, is presented in Appendix 1. For the purposes of analysis, and given the low number of SMEs operating in industries with high-technological intensity in our sample (5 SMEs), SMEs will be grouped in three categories: 1) low technological intensity category (162 SMEs); 2) medium technological intensity which corresponds in the OECD classification (2004), to the mediumlow technological intensity category (49 SMEs); and 3) technological high intensity that corresponds, in the OECD classification (2004) , to the medium-high technological intensity category (37 SMEs).
This leads us to formulate the following hypothesis that will be tested in this research: H 2 . The increase in the technological intensity of industry favors the adoption of a wider variety of advanced technologies by SMEs.
The relationships between innovation and the adoption of advanced technologies:
Many authors have highlighted the relationship between innovations and advanced technologies. Indeed, they advocate that the use of advanced technologies accelerates the process of innovation and favors the resolution of complex problems inherent to this process, which, generally, results in an increase in the degree of novelty of innovation (Wuyts et al., 2004; Becheikh et al., 2006a; Amara et al., 2010) .
Several other authors have insisted on the importance of the investments dedicated by companies to research and development as a factor favoring the adoption of innovations and new technologies (Dierickx and al., 1989; Gomez and Vergas, 2012) . For these authors, R & D acts as an intangible ingredient that contributes to the increase of the core knowledge of the company, and thus makes it better equipped to integrate new technologies, and furthermore to increase its capacity for innovation.
For their part, authors such as Ravichandran (2005) and Vowles et al. (2011) argue that intangible resources, including organizational learning and the stock of knowledge within the organization, positively influence the absorption capacity of the organization, and therefore its capacity for the assimilation of technologies, and ultimately their adoption. The absorptive capacity of a company refers to its ability to identify relevant external knowledge, to recognize its value, to assimilate it, to transform it, and to apply it to commercial purposes (Laguë and Rhaiem, 2014; Cohen and Levinthal 1990; Zahra and George, 2002) .
In this article, the innovation capacity is measured by a dichotomous variable coded ''1'' (presence of innovation), if the respondent answered yes to the following question: ''During the last 3 years, did your business unit introduce onto the market any new or significantly improved products (goods or services), or new or significantly improved processes, or both?'', and coded ''0'' otherwise (absence of innovation).
Based on this rationale, we hypothesize that: H 3 . Innovative SMEs adopt a greater variety of advanced manufacturing technologies
METHODOLOGY AND STATISTICAL RESULTS

Data:
The questionnaire was adapted from the Oslo Manual (2 nd edition) augmented by questions from the sponsor of the survey: the Network of innovation and economic development of the Bas-Saint-Laurent (RIDE). The purpose of the survey was to look into innovation and its determinants in the Bas-SaintLaurent, a region located East in the province of Québec (Canada) . The population included 505 firms of 250 employees or less. The list of these firms was provided by the sponsor of the study. The data were collected from December 2004 to February 2005. 184 enterprises were excluded for different reasons (are no longer in production, not reachable after many calls). A total of 248 questionnaires were usable, which correspond to 77.57 % and could be deemed as a good response rate for this type of study
Statistical analyses
The statistical exercise consists of performing three statistical tests of hypothesis to assess the variety of advanced technology adoption by manufacturing SMEs in the region of the Bas-Saint-Laurent in the province of Quebec according to a firm's size, the sector of activities where it operates, and its propensity to innovation (the independent-samples t test, the one-way ANOVA, and the post hoc range tests and pairwise multiple comparisons).
The t test will be used to compare the variety of advanced technologies according to the variable referring to the propensity of SMEs to innovate, measured by the binary variable previously defined operationally.
The ANOVA, and the post hoc range tests and pairwise multiple comparisons will be used to compare means of the use of advanced technologies with regard to: (1) the size of the firm size; and (ii) the sector of activities in which SMEs operate. These variables are measured as follows: firm's size is measured by the total number of employees; and the sector of activities where it operates is measured with a nominal variable that distinguishes between three categories of a sector's technology intensiveness: 1= Low-technology sector, 2= Medium-technology sector, and 3= Hightechnology sector.
Statistical results:
Relationship between the size of firm and the adoption of advanced technologies by manufacturing SMEs
In order to examine the relation between the firm's size and the adoption of advanced technologies by manufacturing SMEs, we test hypothesis H1 which assumes a positive relationship between size and the number of the advanced technologies adopted.
The results of Duncan post hoc tests are reported in Table 1 . They indicate the existence of three homogeneous groups of companies. Indeed, we found that companies with 50 or more employees use, on average, a higher number of technologies than the other two groups of smaller businesses. The results also show that companies with 10 to 49 employees use more advanced technologies than companies with fewer than 10 employees. Overall, the results support hypothesis 1 suggesting that the adoption of a variety of advanced manufacturing technologies in SMEs increases with SME's increasing size. The numbers in the columns correspond to the average of the number of advanced technologies used by SMEs according to size. When the significance of the test is greater than the threshold = .05, the null hypothesis, or equality of means subsets, cannot be dismissed.
Relationship between the sector of activities where the SMEs operates and the adoption of advanced technologies by manufacturing SMEs
In order to examine the relation between the sector of activities where SMEs operate and the adoption of advanced technologies by these SMEs, we test hypothesis H2 which assumes that the number of advanced technologies used by SMEs depends on the technological intensity of the industry in which they operate.
The results of Duncan post hoc tests are reported in Table 2 . They indicate that SMEs operating in low-technology industries employ a smaller number of technologies than those operating in hightechnology industries. However, there are no significant statistical differences between SMEs operating in low technological intensity industries and SMEs operating in medium technological intensity industries, nor between the latter and those operating in high technological intensity industries.
Overall, the results partially support hypothesis 2 in suggesting that the adoption of a variety of advanced manufacturing technologies in SMEs increases with the increase in the technological intensity of the industry in which they operate. 
Relationship between the propensity of SMEs to innovate and their variety of adoption of advanced technologies
For this investigation, the propensity of SMEs to innovate was measured with a binary variable previously defined operationally. We hypothesized that there is a relationship between the propensity of SMEs to innovate and the adoption of advanced technologies. a *, **, and *** indicate t-test of equality of means is significant at threshold 10 %, 5 % and 1 % respectively.
CONCLUSION:
The results of this study show, firstly, that challenges increase in the case of small firms as they come to adopt advanced technologies. This is mainly due to SMEs lack of resources comparatively to large firms. The results are in accordance with most observed effect of of size on technology adoption that confirm the positive association between large firms and the adoption of advanced manufacturing technologies (Hewitt-Dundas, 2006; Fichman, 2004; Garcia-Vega and Lopez, 2010; Landry et al., 2012a) .
Secondly, we investigated the relationships between the adoption of a variety of advanced technologies by SMEs and the technological intensity of the sector where they operate. As expected, the results corroborate findings of prior studies (Higgins and Rodriguez, 2006; Ransbotham and Mitra, 2010) in showing that the adoption of a variety of advanced manufacturing technologies in SMEs increases with the increase in the technological intensity of the industries where they operate.
Finally, the results of this study show that the number of advanced manufacturing technologies adopted is higher for innovative SMEs comparatively to non-innovative ones. This result also converges with the results of many prior studies (Becheikh et al., 2006a; Amara et al., 2010) . 
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